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The selling price of ammonium sulphate in England in 1912 was £14 per ton, and the total cost
of manufacture from gas-liquor was £3 per ton.
(3) Ammonia from Nitrides.—A great many proposals have been made to
use nitrides, either directly as fertilisers, or to produce ammonia therefrom by the
action of superheated steam.
One process actually in use is the Serpek Process,1 in which aluminium
nitride, A1N, is used.
Bauxite (a naturally occurring impure hydrated alumina) is heated with coal
in an atmosphere of nitrogen at a temperature of I7oo°-i8oo° C. in a specially
designed electric furnace, when N is bsorbed, thus:—
A120;J + 3C 4- No = 2A1N  +  3CO.
The absorption of N begins at 1100° C. ; at 1500° C. the absorption is rapid, the velocity
increasing up to i8oo°-i85o° C., where almost violent absorption takes place, nearly chemically
pure A1N being produced. Above 2000° the nitride decomposes.
The reaction is strongly endothermic, Fraenkel calculating the heat absorbed in the above
reaction to be —243,000 calories, and Richards, —213,220 calories.
According to Richards (loc. tit.} two superimposed cylinders, a and e, Fig. 20
which rotate in opposite directions, are used. Powdered bauxite is sent into a at c
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fig. 20.—The Serpek Process.
and is calcined in its descent by the hot gases from the reaction going on in the lower
cylinder b, and also by the combustion of the CO gas coming from the producer
k and evolved in the reaction, this combustion being carried on in the side furnace c,
air being admitted by the flues w^ x, y, z, and the baffle plates v remove dust from
the ascending gases. As the result of this the highly heated bauxite falls into a
hopper d, and is there mixed with the requisite amount of carbon by means of the
side hopper e. The bauxite and carbon fall into the lower rotating cylinder b
(made of iron lined with compressed aluminium nitride), and thence passes into
the electric resistance furnace f (made of a series of bars of compressed carbon and
A1N, crossing the furnace diametrically or embedded longitudinally in the lining
of the furnace), where the mixture is heated to iSoo°-i9oo° C., and there meets the
nitrogen from the producer-gas plant H (evolving 70 per cent. N2 + 3o per cent. CO
at 400° C.) placed at the lower end of the apparatus.
The nitrogen is absorbed, and the resulting aluminium nitride, in the form of a
grey powder, passes on to an air-tight chamber k at the bottom of the apparatus.
1 For a description of the process see Serpek's patent, English Patent, 13,086 of 1910. Also
J. W. Richards, J\Iet. and Cheui. Bug.*, 1913, II, 137 ; also Trans. Awer. Electrochcm. Soc.,
I9T3» 23> 35 '•> & A. Tucker, Journ. Soc. Chem. Jnd., 1913, 32, 1143; Jonrn. Ind. and Eng.
Cheni., 1913, 5, -191 ; Fraenkel, Zcitsch. Elektrochem.9 1913, 19, 362.

